Frameshift mutagenesis by 9-aminoacridine: antimutagenic effects of adenosine compounds.
It has been shown that frameshift mutagenesis by 9-aminoacridine (9AA) in Salmonella typhimurium is significantly inhibited if glucose is present while cells are being treated in liquid defined medium. We suggested that this effect might be a result of glucose-provoked alterations of cAMP levels within the cell. We therefore sought to investigate the effects of exogenous cAMP on mutagenesis by 9-aminoacridine in both Salmonella typhimurium and Escherichia coli. Contrary to expectation, we found that frameshift mutagenesis was significantly depressed when high concentrations of cAMP were added to the defined medium during liquid treatment with 9AA. Other adenosine 5'-phosphates such as adenosine 5'-triphosphate (ATP), adenosine 5'-diphosphate (ADP) and adenosine 5'-monophosphate (AMP) added to the liquid medium during 9AA treatment also substantially decreased the reversion rate to prototrophy in both S. typhimurium and E. coli, as did adenosine itself. Further experiments showed that neither influx nor efflux of 9-aminoacridine molecules were greatly affected by adenosine compounds, and that although cAMP and adenosine exerted similar antimutagenic effects on 9AA-treated stationary phase cells, their effects on log phase cells were quite different. The antimutagenic effect of a representative adenosine compound (ATP) was found to persist for some time after stationary phase cells had been washed, with maximal mutability being regained only after about 3 h.